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Background: To evaluate the effect of early oral feeding on postoperative short-term outcome of gastric
cancer patients receiving laparoscopic distal gastrectomy.
Methods: From Oct 1, 2011 to Mar 1, 2013, 84 consecutive patients with gastric cancer were involved in
this retrospective study. Patients received either early oral feeding (early feeding group) or not (control
group) after laparoscopic distal gastrectomy. Details concerning the postoperative outcomes and the
quality of life questionnaires were collected and compared.
Results: Totally 40 patients were involved in the early feeding group and 44 in the control group. De-
mographic data were comparable in both groups. The duration of hospital stay (6.28 ± 1.26 VS
7.69 ± 1.53, P ¼ 0.048) and time until ﬂatus (2.06 ± 1.47 VS 3.56 ± 1.04, P ¼ 0.044) in early feeding group
were signiﬁcantly less than that in control group. Furthermore, the score of fatigue scale in early feeding
group on the seventh postoperative day was signiﬁcantly less than that in control group (33.9 ± 12.1 VS
45.1 ± 10.7, P ¼ 0.041).
Conclusions: Early oral feeding could lead to a signiﬁcant improvement of the short-term beneﬁts for
patients receiving laparoscopic distal gastrectomy.
© 2014 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.1. Introduction
Gastric cancer is a frequent cause of cancer-related death in the
world for men and women. Clinical outcomes remain poor in pa-
tients with advanced gastric cancer, even after complete resection
of the primary tumor with lymphadenectomy [1]. Traditionally,
distal gastrectomy is widely used for patients with gastric antrum
cancer [2].
With the development of fast-tracking strategy, surgeons have
started to pay more attention to better quality of life (QOL) for
patients with gastrectomy [3]. As one of the most important ele-
ments of the fast-tracking strategy, early oral feeding after gastro-
intestinal surgery has demonstrated many clinical beneﬁts [4e7].
Petrelli NJ et al. have found that early oral feeding was safe andf of Surgical Associates Ltd.feasible for postcolectomy patients with a history of colorectal
neoplasms [4]. Wang ZH et al. have found that early oral feeding
with enteral nutrition after surgery could improve the nutritional
status and immune function, and could accelerate the recovery of
patients with colorectal cancer [5]. Hur H et al. have performed a
randomized clinical trial to determine the effect of early oral
feeding on recovery in 54 patients receiving open gastrectomy [6].
Early oral feeding after gastric cancer surgery was feasible and
could result in shorter hospitalization and improvements of quality
of life in the early postoperative period. Early oral feeding after
open distal gastrectomy for gastric cancer could also result in faster
recovery of bowel function [7]. Taken together, early oral feeding
after gastrointestinal surgery might facilitate faster postoperative
recovery.
However, few studies have investigated the roles of early oral
feeding after laparoscopic gastrectomy. Here we have ﬁrstly eval-
uated the effect of early oral feeding on postoperative outcomes of
gastric cancer patients receiving laparoscopic distal gastrectomy.
Table 1
Clinical and pathological characteristics of patients.
Characteristics Early feeding group
(n ¼ 40)
Control group
(n ¼ 44)
P value
Age (years) 55.45 ± 11.24 52.14 ± 10.37 0.325
Sex
Male 29 (72.50%) 30 (68.18%) 0.666
Female 11 (27.50%) 14 (31.82%) 0.666
Body mass
index (kg/m2)
24.16 ± 1.77 23.38 ± 3.42 0.353
Weight loss
< 10% 37 (92.50%) 41 (93.18%) 0.904
10% 3 (7.50%) 3 (6.82%) 0.904
pTNM classiﬁcation
I 1 (2.50%) 1 (2.27%) 0.946
II 11 (27.50%) 10 (22.73%) 0.614
III 28 (70%) 33 (75%) 0.608
IV 0 (0%) 0 (0%) 1
R0 Resection 40 (100%) 44 (100%) 1
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2.1. Study design and patient characteristics
From Oct 1, 2011 to Mar 1, 2013, 84 consecutive patients (18e75
years old)with gastric cancerwere involved in this study. All of them
underwent laparoscopic distal gastrectomy at Xijing Hospital, Xi'an,
China. Diagnosis and staging was established before surgery by
esophagogastroduodenoscopy and biopsies. In addition, computed
tomography scans of the abdomenwere applied to exclude cases of
local extension, massive lymph invasion, or organic metastasis.
The inclusion criteria were as follows: (1) Both male and female,
18e75 years old; (2) No chemotherapy or radiotherapy was per-
formed before operation; (3) Gastric cancer patients receiving
laparoscopic distal gastrectomy with Billroth-II reconstruction.
Exclusion criteria were: (1) Patients with poor cardiopulmonary
function; (2) Patients with another type of cancer; (3) Patients with
metastatic disease.
Patients were assigned to either early feeding group or control
group by a computer-generated randomization sequence. A data-
base approved by our institutional review board was used to store
and extract patient data, including age, sex, marital status, body
mass index (calculated as weight in kilograms divided by height in
meters squared), clinical stage, pathology, operative time (skin
incision to skin closure), length of hospital stay, and so on [8]. Data
from this study were evaluated according to the rules of the ethical
board at our institute. Informed consent was obtained from each
participating patient, and the ethics committee at Xijing Hospital,
Xi’an, China, approved the study.
2.2. Perioperative treatment
Patients of both groups received similar preoperative treatment,
including regular consultations by a physiotherapist, a cardiologist
and pulmonologist. All patients received preoperative intravenous
antibiotics (second-generation cephalosporin and metronidazole),
and basal measurement of the abdominal girth in the operating
room prior to anesthesia administration.
The surgical procedures were done by the same surgical group
(four surgeons) experienced in laparoscopic distal gastrectomy. Gen-
eral endotracheal balanced anesthesia was used in all cases. Early
feeding group: start eating a clear liquid diet on theﬁrst postoperative
day and a soft diet on the third postoperative day. Control group: start
eating a clear liquid diet on the third postoperative day and a soft diet
on the ﬁfth postoperative day. Both groups were administered the
same number of calories everyday after operation. Patients were
dischargedwhentheyweremobile, and the regulardietwas tolerated.
2.3. Analysis of quality of life (QOL)
The quality of life questionnaire (QLQ) C-30, developed by Euro-
peanOrganization for Research andTreatmentof Cancer,were applied
to compare the short-term QOL in two groups [9]. The QLQ-C30 in-
cludes one global QOL scale, ﬁve functional scales (cognitive, physical,
emotional, role and social), three general symptom scales (nausea and
vomiting, fatigue and pain), and six single-item general symptom
measures (dyspnea, constipation, insomnia, diarrhea, appetite loss and
ﬁnancial difﬁculties). All patients ﬁlled out the questionnaires on the
7th postoperative day. Scores derived from the questionnaire were
transformed into a 0 to 100 scale as previously described [10].
2.4. Statistical analysis
All collected data were presented as mean (SD) or median, and
were analyzed using Prism 5.0 software (GraphPad). Thesigniﬁcance of differences from the control values was determined
with Student’s t test, Log Rank test or the c2 test. P < 0.05 was
considered statistically signiﬁcant.
3. Results
3.1. Demographic characteristics
Totally 40 patients were involved in the early feeding group and
44 in the control group. The demographic and clinical character-
istics of the two groups were similar at baseline (Table 1).
3.2. Perioperative state
Table 2 showed the intraoperative data and post-operative
outcome of patients. The duration of hospital stay and time until
ﬂatus in early feeding group were signiﬁcantly less than that in
control group. There were no differences between the two groups
with respect to mean operating time and blood loss. The rate of
reoperation, fever, pulmonary infection, wound infection, wound
bleeding and wound dehiscence did not differ signiﬁcantly be-
tween groups.
3.3. Postoperative life quality
All the patients responded to the questionnaire measures. In the
assessment of the QOL before operation, the scores of every scale
and item between the two groups were of no statistical difference.
As Table 3 shown, the score of fatigue scale in early feeding group
were signiﬁcantly less than that in control group. The other scales
did not differ between the 2 groups.
4. Discussion
Gastric cancer is the third most prevalent malignancy and
the second most common cause of cancer-related deaths
worldwide [11]. Surgery is traditionally viewed as the curative
treatment for gastric cancer. The conventional open gastrectomy
is censured for its demerits of extensive trauma, intense pain,
and slow recovery [12]. Laparoscopic gastrectomy is effective in
gastric cancer and achieves short-term surgical outcomes and
oncologic survivals that are comparable to those of open surgery
[13,14].
In this study, both groups were comparable with respect to
demographic and intraoperative variables. Thus, the only difference
Table 2
The outcomes of gastric cancer patients.
Early feeding group
(n ¼ 40)
Control group
(n ¼ 44)
P value
Intraoperative data
Operative time (min) 163.33 ± 32.43 170.54 ± 35.27 0.743
Blood loss (mL) 92.55 ± 32.48 89.47 ± 37.48 0.821
Postoperative data
First ambulatory
time (days)
1.57 ± 0.83 1.73 ± 1.06 0.641
First passage of
ﬂatus (days)
2.06 ± 1.47 3.56 ± 1.04 0.044
Hospital stay (days) 6.28 ± 1.26 7.69 ± 1.53 0.048
Reoperations 0 (0) 1 (2.27%) 0.337
Complications
Anastomotic leak 0 (0%) 0 (0%) 1
Fever 1 (2.50%) 1 (2.27%) 0.946
Pulmonary infection 0 (0%) 1 (2.27%) 0.337
Wound infection 1 (2.50%) 1 (2.27%) 0.946
Wound bleeding 0 (0%) 0 (0%) 1
Wound dehiscence 0 (0%) 0 (0%) 1
Table 3
Scores of the quality of life questionnaire in gastric cancer patients.
1 Before operation The 7th postoperative day
Early
feeding
Control P
value
Early
feeding
Control P
value
Global
scores
81.3 ± 12.3 82.6 ± 13.5 0.743 64.4 ± 11.6 60.8 ± 13.2 0.583
Physical
scores
84.7 ± 12.6 81.8 ± 12.8 0.658 67.7 ± 11.4 66.1 ± 12.9 0.822
Fatigue
scores
22.4 ± 10.3 24.7 ± 11.3 0.545 33.9 ± 12.1 45.1 ± 10.7 0.041
Pain scores 17.4 ± 12.3 19.2 ± 15.3 0.426 31.9 ± 11.1 36.7 ± 11.5 0.486
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early oral feeding could decrease the duration of hospital stay
without increasing complications, and it could improve post-
operative bowel movement. QOL was considered as the patient’s
self-reported perception of their ability to live a useful and fulﬁlling
life [15]. The data clearly revealed that early oral feeding could
result in less feeling of fatigue after laparoscopic distal gastrectomy.
The reason might be due to better nutrition and more comfortable
feeling of patients.
This study had several limitations. First, the case capacity was
not large. Second, a single hospital-based design might result in
an uncertain amount of selection bias. Third, a longer follow-up
period was needed to determine the overall survival of the pa-
tients. Fourth, this analysis did not evaluate the effect of early
oral feeding after emergency operations. Fifth, this study
has evaluated the outcome of patients receiving laparoscopic
distal gastrectomy with Billroth-II reconstruction rather than
Roux-en-Y reconstruction. The patients after Billroth II had more
frequent occurrence of bile reﬂux as compared with those with a
Roux-en-Y procedure [16]. Further research was needed to
evaluate the outcome of gastric cancer patients with Roux-en-Y
reconstruction.In conclusion, early oral feeding could result in a signiﬁcant
improvement of the short-term beneﬁts of patients with laparo-
scopic distal gastrectomy. Further randomized controlled trials
were needed to investigate the long-time survival and quality of life
by follow-up study.Acknowledgment
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